OBLON, SPIVAK, ET AL 
DOCKET #: 239708US2S 
INV: Fumitaka ARAI, et al. 
SHEET 1 OF 7 



103 



103 



103 



Bit line drive 




Bit line drive 




Bit line drive 


circuit 




circuit 




circuit 



— BL K -1 






— BL«+1 




ATj 

ST1 K -1 




01 l|< 

— \E 


—+E 


SG1 


— H= 




Ml 




— HE 


WL1 


-H-- 




M2 




fl|J 


WL2 


-HE 




M3 




fffJ 


WIS 


-HE 




M4 




- HfJ 


WI4 


-H— 




M5 






WL5 


-WE 




M6 




—HE 


WI6 


—HE 




M7 






WI7 


-H- 




M8 




— HE: 


WL8 


-HE 

ST2 K .i 




— HE 

ST2 K 




ST2 K +1 


SG2 


— fE 




— fE 




— +^ 


SL 






FIG.1 



Selection gate -~-|02 
line drive circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Word line drive 
circuit 



Selection gate 
line drive circuit 



Common source 
line drive circuit 



-101 
-101 
-101 
-101 
-101 
-101 
-101 
-101 
-102 

-104 



OBLON, SPIVAK, ET AL 
DOCKET #: 239708US2S 
INV: Fumitaka ARAI, et al. 
SHEET 2 OF 7 



SGI ,2 



BL K 



BL K +i,BLk-i 



Non-selected 
WL 



Select WL 



Cell well 



Common 
source line 



Read 



14- 



YES 



NO 



Vread 



VWLread 



3+- 



SGI ,2 



BLk 



I~=LU 

Verase 

r - : 



n — 



BLk+i,BLk-1 



ALL WL 



Time 



FIG.2 



Cell well 



Common 
source line 



Deletion 



Verase 



Verase 



VWLerase 



Verase 



1 



Verase 



verification 



1+- 



YES 




NO 



VWLev 



Time 



FIG.3 



OBLON, SPIVAK, ET AL 
DOCKET #: 239708US2S 
INV: Fumitaka ARAI, et al. 
SHEET 3 O F 7 



13 "Bit line drive 
circuit 



BLk-1 



Bit line drive 
circuit 

— 7- 

13 



ST1 K -i 

— e 



-H 



-HE 



4+ 



-H-F 

ST2 K -i 
—ft 



I 



Well potential 
supply circuit 



-15 



Bit line drive 
circuit 



BL K 



ST1 K 



+E 



M1 



Hfc 



M2 



M3 



-HE 



M4 



M5 



-HE 



M6 



■H 



M7 



-HE 



M8 



-HE 



ST2 K 



4E 



13 



'BLk-H 



ST1 K +1 

— fE 



SG1 



-H 



WL1 



-H 



WL2 



-HE 



WL3 



-HE 



WL4 



-HE 



WL5 



E 



WL6 



WL7 



-HE 



WL8 



ST2 K +i 
fE 



SG2 



SL 



FIG.4A 



Selection gate 
line drive circuit 



Word 
circuit 



Word 
circuit 



Word 
circuit 



Word 
circuit 



Word 
circuit 



Word 
circuit 



Word li 
circuit 



ne drive 



ne drive 



ne drive 



ne drive 



ne drive 



ne drive 



ne drive 



Word line drive 
circuit 



Selection gate 
line drive circuit 



Common source 
line drive circuit 



12 
14 



5 _ST1 K Ml M2 M3 M4 M5 M6 M7 M8 




I S3 S3 £S3 ES3 ES3 K 

I esj e3 ES3 S3 ESI 



FIG.4B 



OBLON, SPIVAK, ET AL 
DOCKET U: 239708US2S 
INV: Fumitaka ARAI, el al. 
SHEET 4 OF ?_ 



SG1.2 
BL K 

BL K +1,BL K -1 

WL1 
WL2 
WL3 
WL4 
WL5 
WL6 
WL7 
WL8 

Cell well 



Common 
source line 




Deletion Verification 1 Verification 2 Verification 3 

< >-r< > i< : >-4< >~ 



Verase 



Verase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



Verase 



Verase 



I 



Vpre JjP 



VWLer 
"vWLer" 



VWLer 



VWLer 



VWLer 



VWLer 



VWLer 



VWLev 



VWLev 



Time 



FIG.5 



OBLON.SPIVAK, ETAL 
DOCKET #: 239708US2S 
1NV: Fumitaka ARAl, et al. 
SHEET J_OF_I_ 



SG1.2 

BL K 

BLk+i.BLk-1 

WL1 
WL2 
WL3 
WL4 
WL5 
WL6 
WL7 
WL8 

Cell well 



Common 
source line 




Deletion 
< > 



Verase 



Verase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



Verase 



Verification 1 



X 



Vpre H° 



Verase 



VWLev 
VWLer" 



VWLer 
VWLer 



VWLer 
VWLer 



VWLer 



VWLer 



Vwell 



Verification 2 



VWLer 



VWLev 



Verification 3 



VWLev 



Time 



FIG.6 



OBLON, SPIVAK, ET AL 
DOCKET U: 239708US2S 
INV: Fumitaka ARAI, et al. 
SHEET _6_ OF 7_ 



SG1.2 
BL K 

BL K +i,BLk-1 

WL1 
WL2 
WL3 
WL4 
WL5 
WL6 
WL7 
WL8 

Cell well 



Common 
source line 



I — I 



Deletion 



Verase 



Verase 



Verase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



VWLerase 



Verase 



Verase 



Verification 1 
< 



Vpre N0 




YES 



VWLev 

VWLev 
VWLer" 

VWLer" 

VWLer" 

VWLer" 

VWLer 

VWLer" 



Verification 2 
< >■ 



VWLer 



VWLer 



VWLev 
VWLev 



Verification 3 



VWLev 
VWLev 



Time 



FIG.7 



OBLON, SPIVAK, ET AL 
DOCKET #: 239708US2S 
1NV: Fumilaka ARAI, et al. 
SHEET 7 OF_JL- 



20 



Input data 
and 

output data 













22 

S 






21 






23 

\ 


Controller 
24 


25 

\ 








Flash memory 

26 

\ 








Serial/ 
parallel 
and 

parallel/ 

serial 

interface 




Page 
buffer 




Memory 
interface 


<- 




*- 


Memory 
(NAND) 








\ Card type package 







FIG.8 



